To the Editor: Since the first carotid endarterectomy (CEA) in the world was done by Debakey in 1953, the number of CEA has seen an extensive growing trend. Especially in the 1990s, North American Symptomatic Carotid Endarterectomy Trial and European Carotid Surgery Trial confirmed that CEA is the gold standard for the treatment of carotid stenosis. This procedure had become a new approach to prevent ischemic stroke.

A total of 1000 carotid endarterectomies were carried out from March 2009 to October 2016 in our department. Of these, 723 (72.3%) were males and 277 (27.7%) were females. The average age was 61.9 ± 7.4 years (range: 44.0--88.0 years). Seven hundred and seventy-eight patients (77.8%) were symptomatic and 222 (22.2%) were asymptomatic. The clinical presentations included dizziness, amaurosis, numbness of limbs, dyskinesia, aphasia, and transient ischemic attack (TIAs). All patients with severe (70--99%) carotid stenosis were diagnosed by their clinical manifestations and conformed results of carotid color Doppler flow imaging (CDFI), transcranial Doppler (TCD), carotid and brain computed tomography angiography (CTA). Carotid CDFI and CTA were the most common and essential tests in the clinical diagnosis and evaluation. They are also worthy economic and gold standard tests. We closely monitored patients with high-risk factors and gave them antiplatelet and/or lipid-lowering drug medications in preoperatively for 2 weeks.\[[@ref1]\] All the operations were performed by the same surgical group. The same surgical technique was applied in all cases including general anesthesia, stable hemodynamic condition, administration of heparin (1 mg/kg) at 5--10 min before vascular clamping, and direct stitching at initial suture with 6/0 propylene. At the end of the operation, we would not neutralize heparin with protamine sulfate. Stump pressure, TCD, and electroencephalography were monitored during the intact procedure in all patients. All the operations were done fast, accurately, softly, and lightly.\[[@ref2]\] We chose the orientation of the incision based on skin fold on the neck and with the purpose of minimizing scar formation. The choice of eversion CEA or standard CEA depended on the location of carotid bifurcation, the length of plaque, the size of vascular lumen, and specific clinical conditions. The use of shunt was according to the indications strictly,\[[@ref3]\] which was mainly lied on the situation of cerebral anterior communicating artery and posterior communicating artery and the cerebral collateral circulation. Postoperative practices included subcutaneous drainage placement, incision oppressed for a while, blood pressure monitoring closely, and free radicals scavenging.\[[@ref4]\] We used TCD to monitor the cerebral blood velocity every other day, supporting blood volume as necessary, application of antiplatelet and lipid-lowering drugs as needed.\[[@ref5]\] Medical staff closely watched patients, to timely detect and correct the patient\'s psychological problems and relieve their tension and stress. When patients were discharged, we gave them detailed instructions for using home medications and precaution issues and asked patients to be followed at designed visiting times.

The operations were all successful. Median vascular clamping time was 15.7 min (11.0--29.0 min). All patients showed clinical improvement and neurological intact except 21 cases which had complications. The average hospitalized time was 1 week postoperatively. None of the patients developed new strokes or neurological deficit during follow-up. The 21 cases of postoperative complications are listed in [Table 1](#T1){ref-type="table"}.

###### 

Postoperative complications (*n* = 1000)

  Complications             *n* (%)
  ------------------------- ---------
  Death (infarction)        2 (0.2)
  Paralysis                 3 (0.3)
  Intracranial hemorrhage   1 (0.1)
  Hoarseness                1 (0.1)
  Epilepsia                 4 (0.4)
  Postoperative occlusion   3 (0.3)
  Severe restenosis         4 (0.4)
  Incision hematoma         3 (0.3)
  Coma                      0 (0)

All patients (except for the two death cases) were postoperatively followed for 1--36 months. Their quality of life was improved for years. One patient felt numbness on one side of his limbs at postoperative 22 months. His CTA showed that surgical carotid artery was unobstructed. He had recovered soon after symptomatic treatment. Another patient did not complain with his medications. He developed a TIA in postoperative on the 7^th^ month and was cured after a short hospitalization. Thereafter, he kept taking his antiplatelet and lipid-lowering drugs, and no more TIAs happened as followed up to 34 months.

In this study, there were three cases of postoperative paralysis. Two of them developed temporally ipsilateral paralysis and one was contralateral. Two patients with ipsilateral paralysis had lower postoperative systolic blood pressure (SBP) and cerebral perfusion deficiency. Therefore, the maintenance of SBP at a right range (120--140 mmHg; 1 mmHg = 0.133 kPa) is very important, and sufficient cerebral perfusion should be done without the conflict of cardiac function. Preoperative consent is also clearly required.

Our experience is as follows: (1) high-risk patients (epilepsia and large cerebral infarction) should avoid surgery. If they were prepared for operation, they should be careful to use anticoags and hypotensor. Blood pressure had to be strictly controlled in the perioperative period. It should decrease the clamping time in the operation; (2) evaluation the blood flow velocity of media cerebral artery by TCD before the operation, estimating physiological reserve function in cerebral blood vessels, and precaution of postoperative hyperperfusion; (3) TCD test revealed that there is more than 175% acceleration of blood flow in ipsilateral carotid after CEA or the pulsatility index increased 100%. Therefore, it is important to closely monitor hyperperfusion postoperatively; and (4) controlled epilepsia and intracranial pressure and minimized severe headache.

In this study, there was one case of hoarseness (0.1%). Postoperative examination revealed that the patient had a subluxation of arytenoid. The patient was continually followed by otorhinolaryngology doctors postoperatively. The Laryngeal recurrent nerve was easy to be injured in thin patients with long necks and sharp ends in retractor, which is originating from vague and locating in the midline of paratracheal. Based on intraoperative somatosensory-evoked potential monitoring, we should not retract deeply at the midline.

In our group, there were 4 cases (0.4%) with postoperative epilepsia. Two presented contralateral limbs twitching for few hours postoperatively without loss of consciousness. No more twitching appeared when antiepileptic medication was given. Head computed tomography showed small multiple cortex infractions in the operation side. We considered that this epilepsia was caused by cerebral embolization. The other 2 cases were intracranial hemorrhage.

In this study, 4 cases (0.4%) of post-CEA had severe carotid stenosis (\>70%). Repeat CTA showed anatomic stenosis in the distal section of the operation. It was believed when blood flow was restored after eversion endarterectomy, the intimal varus or lining floating resulted in luminal narrowing. No further surgical procedure was done, but they were closely followed because the patients had no symptoms and performed well.

In conclusion, the characteristics of successful CEAs should be: (1) the team cooperation which included skillful, experienced, and knowledge surgical team, and qualitative and well-trained nursing team; (2) relatively fixed or staff: with good surgical assistant, anesthesiologists, and/or nurses; (3) multidisciplinary consultations: peroperative management for patients with high-risk factors and complications; (4) program managing process for strictly grasping the surgical indication and for inspection/examination/testing patients pre-, intra-, and post-operatively; and (5) the choice of incision and operative approach should be based on the specific circumstances of patients with good personal planning.
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